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Abstract: In this paper, the level of lean manufacturing implementation by Saudi manufacturing 
companies is investigated, the extent of application of lean manufacturing practice is identified and the 
benefits and barriers of Lean implementation are evaluated. The results reported in this paper are 
based on data collected from a survey using a standard questionnaire administered to 120 
manufacturers in Saudi Arabia. Evidence indicates that large size companies are more likely to 
implement and gain the advantages of lean manufacturing than small and medium size companies. The 
most implemented lean manufacturing tools are Computerized Planning Systems, TQM, Maintenance 
Optimization and CIP. Main barriers against lean manufacturing implementation include the 
organization culture, lack of management commitment and lack of skilled workers. Results also show 
that benefits gained from lean manufacturing implementation are significant and are correlated with 
the level of implementation of lean strategies.  
 
1. Introduction  
The goal of any manufacturing system is to provide products to customers with lowest manufacturing 
price, using minimum resources, at shortest lead time and with highest quality. If these are embedded 
in any manufacturing processes, the success of any factory can virtually be guaranteed. The lean 
production system, has improved the manufacturing system around the world. However, some critics 
argued that lean implementation is very time consuming and has high cost to implement. Some 
researchers argued that Lean strategies are not applicable to all sectors. For example some managers 
believed that lean production is not essential in the process industry [1]. They think that Lean is not 
applicable to process industry because of the relative inflexibility of the process sector and the 
difficulties associated with small- lot production, which is a prime lean philosophy. Moreover, they 
assume that the process sector is inherently more efficient and that the need for lean approach is not as 
critical. Their opinion reflects a lack clear understanding about the lean philosophy and lean strategies. 
Some companies have implemented lean for long time, yet they have not achieved desirable benefits 
from implementing lean tools. This is mainly because proper lean tools were not implemented at the 
right level [2]. 
 
Therefore, the problems behind the difficulties with implementation of lean methodologies need to be 
investigated.  In order to perform this investigation, the implementation level should be measured in 
relation to what are the possible barriers of successful lean implementation. The advantages and the 
benefits of the implementation of lean production system should also be measured and compared with 
other companies that have not implement lean. This paper has addressed above points taking Saudi 
Arabian manufacturers as sample. 
2. Research hypotheses and Research Method 
In order to achieve the aim of the study, following hypotheses are proposed: 
1- Company’s lean performance depends on the level of lean implementation and size of the 
company. 
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2- Contextual variables (size, age, etc.) have effects on the implementation of lean tools. 
3- Level of lean implementation has correlation with the benefits achieved from lean 
implementation. 
4- Success level of lean manufacturing has association with the period of time since lean strategies 
has been adopted in an organisation. 
5- In order to achieve better results from lean implementation, the entire business process should 
be involved (including customer and suppliers) in the implementation process.  
 
The research method adopted in this study is questionnaire survey, using a questionnaire designed for 
this study. The questionnaire was used to collect data from related industries in Saudi Arabia. The 
questionnaires contained ten main questions. The first was about background information and the other 
questions related to Lean implementation related.  A total of 140 manufacturers were randomly 
selected, taking demographic representation into consideration. The questionnaire was sent via emails 
and then phone calls are made after a time to each single company. However, some emails have not 
reached the participants because of email error. About 120 companies received the questionnaire and 
among them 31 companies responded, resulting a response rate of 25.83%.  The five hypotheses are the 
main driver for this analysis, where SPSS packages and Salford systems V6.0 (classification and 
regression) are used.  
 
3. Results an discussions 
Lean implementation level: to test the first hypothesis, a Cart Tree in the Salford Systems V6.0 was 
drawn. Results show that only 6.7% or two small size companies (those that have employee less than 
100 workers) reported improvements. The majority of companies that have reported improvement in 
their performance were large in size (17 companies; 56.7% of respondents); where the number of 
employees was more than 250 workers. The rest 36.7% respondents or 11 companies that achieved 
performance improvement represent the medium sizes having 101-250 employees. This comparison 
shows that the large sized companies have improved performance more than medium and small size 
companies. From this analysis, it is clear that smaller size companies did not achieve necessary level of 
implementation; which reflected on their performance as these companies do not have sufficient level 
of lean implementation compared to large organisations. 
 
Table 1: Level of implementation of Lean tools 
Results also show that companies’ performance 
improvement is not same across all selected areas 
(sales turn over, on time delivery, per unit 
manufacturing cost, number of employee, market 
share, customer loyalty, productivity and products 
quality). The highest improvement achieved is in 
sales turn over by 77.4%, whereas the lowest 
improvement is in productivity and products 
quality.  The rest of the eight variables fall between 
74.4% (in on time delivery) and 61.3% (in market 
share and customer loyalty). Companies also 
achieved different levels of lean implementation as 
shown in Table 1. It can be seen that 
implementation level ranges between 48.4% (poor 
implementation) and 87.1% (good implementation). 
Lean tools Implementation level % 
 Computerized planning system-MRP-I, II 
or ERP  
87.1%  
Just In Time (JIT) Techniques 64.5%  
Total quality management (TQM) 87.0%  
Continuous improvement Programs 74.2%  
Statistical process control (SPC) 67.8%  
Lot size reduction 48.4%  
Quality Function deployment (QFD) 70.0%  
Pull System/ Kanban 67.8%  
Computer aided design/Manu. 
(CAD/CAM) 
68.9%  
Maintenance Optimization/ Preventive 
Maintenance 
77.4%  
Cycle time reduction 61.3%  
5S 58.1%  
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The highest implemented lean tool is computerised planning system, with 87.1%, while, the lowest 
implemented lean tool is ‘Lot size reduction’ with 48.4%.   
 
Table 2: Difficulties in lean implementation 
Difficulties associated with lean 
implementation: the most important factor 
that affects the implementation of lean is the 
organization’s culture as indicated by 28 
companies or 77% respondents (Table 2). The 
less important elements are found to be 
‘Employees are not convinced about the 
benefits of LEAN method’ and ‘Recognition 
of financial benefits is not seen’. This means 
that employees and companies are aware of 
financial and other benefits of lean. A cross 
tabulation shows that large companies faced 
less difficulties compared to small and 
medium companies. Small companies 
generally reported that organization culture, resistance from shop floor personnel, lack of management 
commitment as the major barriers.  
 
Lean benefits and level of lean implementation: lean manufacturing must be an integrated approach 
as one tool by itself may not work. Hypothesis is that lean must be comprehensively implemented in 
order to gain maximum benefit. To test this hypothesis, a correlation was performed between Lean 
benefits and level of lean implementation. Results show that level of lean implementation has a direct 
correlation with the benefits of lean implementation. In other words, the more comprehensive the 
implementation is conducted, the more advantages gained by companies. For example correlation 
between comprehensive lean implementation and inventory reduction is 0.613 at significance level 0 
(p=0.00). It appears that there are linear correlation between level of implementation and benefits 
gained. That means if a company wants to achieve more benefits, they should consider implementing 
lean as an integrated system not tool by tool or in some areas of the company 
 
Relationship between lean manufacturing performance and length of implementation: It may not 
be easy to completely implement Lean in a short period of time due to its complexity and dependence 
on many aspects from many disciplines. Lean manufacturing system implementation needs time to 
achieve the desirable results. Results indicate that the time period of lean implementation directly 
affects the success of lean tools. That is; the longer time the system is implemented the more successful 
lean manufacturing is. For example, correlation between length of implementation and performance 
improvement was 0.736 at .000 significance.   
 
Major wastes: waste is the enemy for lean manufacturing, which must be measured or identified. The 
goal here is to identify the major wastes experienced by the organization. The descriptive statistics of 
wastes is presented in Table 3. Table indicates the categories of major waste that take place in 
companies such as poor scheduling, which possibly result from poor planning. It brings attention to the 
importance of computerised planning. Machine breakdowns, shortages of material and inefficiency of 
information flow are the next highest wastes respectively. This means that there are needs for 
The impacts on lean manufacturing    Respondents  %  
Plant size  74% 
Organization culture 77% 
Resistance from shop floor personnel 58% 
Employees are not convinced about the benefits of 
LEAN method 
45% 
Lack of cooperation from suppliers 58% 
Lack of management commitment  68% 
High cost 58% 
Lack of skilled manpower for this purpose 68% 
Lack of resources provided 61% 
Backsliding to the old way of manufacturing 64% 
Lack of time to implement 48% 
Recognition of financial benefits is not seen 45% 
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maintenance optimisation, supply chine management and communication management. Wrong design 
and lack of coordination come next, and is still in the high level of waste.          
 
Table 3: Major waste experienced by  
organizations 
Lean manufacturing and external variability: external 
variability includes suppliers and customer involvement in 
lean manufacturing. The “frequencies” test shows that 
customers’ involvement in lean manufacturing, in this sample, 
is better than supplier involvement (As shown in Table6). 
The mode test indicate value 4 more frequently repeated in 
customer involvement compared to 3 in case of supplier 
involvement. It is important to clarify that suppliers rating 
programme are a very useful tool, yet 33.3% of companies 
are failing to implement this tool.  
 
Conclusion  
 
This paper presented the results of a survey of lean implementation in Saudi Arabia manufacturing 
companies. The aim of this study was to investigate effectiveness of lean implementation in Saudi 
companies. A questionnaire was designed for this study and surveyed 120 companies.  Data analyses 
were conducted using two analysis programs, namely SPSS for Windows (version 18.0) and CART 
from Salford Systems (version 6.0). From data analysis, results and findings are documented and 
discussed. Results show that that large size companies are more likely to implement and gain the 
advantages of lean manufacturing than small and medium size companies. The most implemented lean 
manufacturing tools are Computerized Planning Systems, TQM, Maintenance Optimization and CIP. 
Main barriers against lean manufacturing implementation include the organization culture, lack of 
management commitment and lack of skilled workers. Results also show that benefits gained from lean 
manufacturing implementation are significant and are correlated with the level of implementation of 
lean strategies. Main waste that takes place in companies is poor scheduling, which possibly result 
from poor planning. It brings attention to the importance of computerised planning. Machine 
breakdowns, shortages of material and inefficiency of information flow are the next highest wastes 
respectively. Wrong design and lack of coordination come next, and is still in the high level of waste 
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Wastes 
percentage 
Additional work due to inefficient 
work schedule  
83.3% 
Loss of production due to machine 
breakdowns 
82.4% 
Loss of production and/or delay due to 
shortages in material  
67.9% 
Additional work due to inefficient 
outsourcing and procurements 
46.4% 
Wrong design 62.0% 
Inefficient flow of information 65.5% 
Additional work due to poor quality 
products 
58.6% 
Additional work due to lack of 
coordination 
62.1% 
